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@ Benzodiazepine analogs of the fonmula : 
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are disclosed which are antagonists of gastrin and cholecystoklnin (CCK) with enhanced aqueous 
solubility and have properties useful in the treatment of disorders of gastric secretion, appetite 
regulation, gastrointestinal motility, pancreatic secretioa and dopaminergic function, as well as in 
treatment producing potentiation of morphine and other opiate analgesics. 
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CROSS>REFERENCE 

Starting materials fDr the compounds of Fomiula I are prepared and described in U.S. Patent 4,820,834 
5 and B. Evans et aL, J. Med. Chem. 3L 2235-2246 (1 988). 

BACKGROUND OF THE INVENTION 

Cholecystokinins (CCK) and gastrin are structuraily-related neuropeptides which exist in gastromtestinai 

10 tissue and in the central nervous system (see, V. Mutt, Gastrointesfinal Hom^ones. G. B. J. Glass, Ed., Raven 
Press, N,Y., p. 169 and G. Nisson, ibid, p. 127). 

Cholecystokinins include CCK-33, a neuropeptide of thirty-three amino acids in its originally isolated form 
(see. Mutt and Jorpes, Biochem.J. 125. 678 (1971)), Its carboxyl tenninal octapeptide CCK-8 (a naturaily-occur- 
ring neuropeptide, also, and the minimum fiiily active sequence), and 39- and 1 2-amino acid forms, whOe gastrin 

IS occufs In 34-, 17- and 1 4-amino add forms, with the minimum active sequence being the C-terminal tetrapeptide 
Trp-Met-Asp-Phe-NH2. which is the common structural element shared by both CCK and gastrin. 

CCK's are believed to be physiological satiety hormones, thereby possibly playing an important role In 
appetite regulation (G. P. Smith, Eating and Its DiaorderSr A. J. Stunkard and E. Stellar, Eds, Raven Press, 
New York, 1 984, p. 67), as well as also stimulating colonic motility, gall bladder contraction, pancreatic enzyme 

20 secretion, and Inhibiting gastric emptying. They reportedly co-exist with dopamine in certain mid-brain neurons 
and thus may also play a role in the functioning of dopaminergic systems in the brain, in addition to serving as 
neurotransmitters in their own right (see : A. J. Prange et al., "Peptides in the Central Nervous System", Ann. 
Repts. Med- Chem. 17. 31, 33 [1982] and references cited therein ; J. A Williams, Biomed. Res. 3 107 [1982]; 
and J. E- Moriey, Life^SQ. 479. [1982]). 

25 The primary role of gastrin, on the other hand, appears to be stimulation of the secretion of water and elec- 
trolytes from the stomach, and, as such, it is involved in control of gastric acid and pepsin secretion. Other 
physiological effects of gastrin include increased mucosal blood flow and increased antral motility, with rat 
studies having shown that gastrin has a positive trophic efTect on the gastricmucosa, as evidenced by increased 
DNA, RNA and protein synthesis. 

30 Antagonists to CCK and to gastrin have been useful for preventing and treating CCK-related and/or gas- 
trin-related disorders of the gastrointestinal (Gl) and central nervous (CNS) systems of animals, especially of 
humans. Just as there is some overiap in the biological activities of CCK and gastrin, antagonists also tend to 
have affinity for both receptors. In a practical sense, however, there is enough selectivity to the different recep- 
tors that greater activity against specific CCK- or gastrin-related disorders can often also be identified. 

35 Selective CCK antagonists are themselves useful in treating CCK-related disorders of the appetite regu- 
latory systems of animals as well as in potentiating and prolonging opiate-mediated analgesia, thus having utility 
in the treatment of pain [see P. L Paris £i at.. Science 22&, 1215 (1984)], while selective gastrin antagonists 
are useful in the modulation of CNS behavior, as a palliative for gastrointestinal neoplasms, and in the treatment 
and prevention of gastrin-related disorders of the gastrointestinal system in humans and animals, such as peptic 

40 ulcers, Zollinger-Ellison syndrome, antral G cell hyperplasia and other conditions in which reduced gastrin 
actlvi^ is of therapeutic value. See e.g. U.S. Patent 4.820,834. 

Since CCK and gastrin also have trophic effects on certain tumors [K. Okyama, Hokkaido J. Med. Scl.. gQ, 
206-21 6 (1985)], antagonists of CCK and gastrin are useful in treating these tumors [see, R.D. Beauchamp fit 
al.. AQIL^Utfl,, 202, 303 (1985)]. 

45 Four distinct chemical classes of CCK-receptor antagonists have been reported [R. Freidinger, Msd. Res. 
BssL a, 271 (1989)]. The first dass comprises derivatives of cyclic nucleotides, of which dibutyiyl cyclic GMP 
has been shown to be the most potent by detailed structure-function studies (see, N. Barias £| al., Am. J. 
EhysloL 242. G 161 (1982) and P. Robberechtetal., MoL. Pharmacp|„ iL 268 (1980)). 

The second class comprises peptide antagonists which are C-terminal fragments and analogs of CCK, of 

50 which both shorter (Boo-Met-Asp-Phe-NHz, Met-Asp-Phe-NHa), and longer (Cbz-Tyr(S03H)-Met-Gly-Trp-Met- 
Asp-NH2) C-tenmlnal finagmenteof CCKcantOnction as CCK antagonists, according to recent structure-function 
studies (see, R. T. Jensen £taL, Blochem. Blophys. Acta.. 757. 250 (1983), and M. Spanaricel £t aL SloL 
ChfiUL. 2^ 6746 (1 983)). The latter compound was recently reported to be a partial agonist [see, J. M. Howard 
fit aL Gastroenterology 86 (5) Part 2, 1 1 18 (1984)]. 

55 Then, the third dass of CCK-receptor antagonists comprises the amino acid derh^tives : proglumide, a 
derivative of glutaramic ackJ, and the N-acyl tryptophans including para-chIorobenzx>yl-L-tryptophan (benzot- 
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Hpt). [see, W. F. Hahne et aL Pme- Matl. Acad. Sci. U.S.A.. Z& 6304 (1981). R. T Jensen fit aL, BiOfihenL 
Biophys. Acta.. 761. 269 (1983)]. All of these compounds, however, are relatively weak antagonists of CCK 
(ICso : generally 1 0^M [although wore potent analogs of proglumlde have been recently reported in F. Makovec 
fitaL, Arzneim-Forsch Dmg Res.. 35 (II). 1048 (1985) and In Gennan Patent Application DE 3522506A1], but 
s down to 1 0'^M In the case of peptides), and the peptide CCK-antagonists have substantial stability and absorp- 
tion problems. 

In addition, a fourth class consists of Improved CCK-antagonists comprising a nonpeptide of novel structure 
from fennentation sources [R. S. L Chang at al, Sci&£i£& 220. 177-179 (1985)] and 3-substituted ben- 
zodiazepines based on this structure [published European Patent Applications 167 919, 167 920 and 169 392, 

10 B. E. Evans at al, pme. Natl. Acad. Sd. U.S.A.. 83. p. 4918-4922 (1986) and R.S.L. Chang fital. ibid. p. 4923- 
4926] have also been reported. 

No really effective receptor antagonists of the la vivo effects of gastrin have been reported (J. S. Moriey. 
GutPept. Ulcer Proc. Hiroshima Symp. 2nd, 1983, p. 1).andv6iyweakiiiyitca antagonists, such as proglumlde 
and certain peptides have been described [(J. Martinez, J. Med, qhem. 27, 1597 (1984)]. Recently, however, 

IS pseudopeptide analogs of tetragastrin have been reported to be more effective gasb-in antagonists than pre- 
vious agents [J. Martinez fit al.. J. Med. Chem.. 28. 1874-1879 (1985)]. 

The benzodiazepine (BZD) structure class, which has been wdely exploited as therapeutic agents, espe- 
cially as central nervous system (CNS) drugs, such as anxiolytics, and which exhibits strong binding to "ben- 
zodiazepine receptors" la yitlfi. has not in the past been reported to bind to CCK or gastrin receptors. 

20 Benzodiazepines have been shown to antagonize CCK-induced activation of rat hippocampal neurones but 
this effect is mediated by the benzodiazepine receptor, not the CCK receptor [see J. Bradwejn £t al-. NatUCfi. 
212, 363 (1984)]. Benzodiazepines unsubstituted at the 3-position of the seven membered ring have been 
shown to antagonize the effects of CCK-4 (a CCK analog) [See DeMontigny , C. Aish. Qsn. Psychiatiy 4&. 51 1 
(1989)]. Of the reported BZD's, additionally, the large majority do not contain sut>stituents attached to the 3- 

25 position of the seven membered ring, as it is well Icnown in the art that 3-substituents result in decreasing ben- 
zodiazepine receptor affinity and decreasing anxiolytic activity, especially as these substituents increase in 
size. 

Contrary to these findings, applicants have discovered a class of benzodiazepines with 3-substituents hav- 
ing high CCK and/or gastrin receptor affinity and low benzodiazepine receptor affinity. The compounds of the 

30 present invention also provide enhanced aqueous solubility as compared to those of U.S. 4,820,834. The com- 
pounds of the invention are useful in the treatment of disorders of gastric secretion, appetite regulation, gas- 
trointestinal motility, pancreatic secretion, and dopaminergic function, as well as in treatment of producing 
potentiation of morphine and other opiate analgesias. The present compounds also provide improvements in 
aqueous solubility, receptor selectivity, oral bioavailability, and duration of action. 

35 It is, therefore, an object of this invention to identify substances which more effectively antagonize or inhibit 
the function of cholecystokinins and gastrin in the treatment of disorders of gastric secretion, appetite regu- 
lation, gastrointestinal motility, pancreatic secretion, and dopaminergic function, as well as in treatment or pro- 
ducing potentiation of morphine and otiier opiate analgesias. It is another object of this invention to develop a 
method of antagonizing the functions of cholecystokinin and/or gastrin in these disordere. It is also an object 

40 of this invention to develop a method of preventing or treating these disorders. 

The substituted benzodiazepines of the present invention are also useful for directiy inducing analgesia, 
either opiate mediated or non-opiate mediated. Furthermore, the compounds of the present invention are useful 
as anesthetic agents involving the loss of pain sensations, it is therefore another object of the present invention 
to identify substances which more effectively antagonize or inhibit the function of CCK or gastrin for the purpose 

45 of effecting analgesia, anesthesia, or ioss of pain sensation. Yet another object of the present invention is to 
develop methods of antagonizing or inhibiting the functions of CCK or gastrin for the purpose of effecting 
analgesia, anesthesia or loss of pain sensation. 

SUMMARY OF THE INVENTION 

50 

It has now been found that compounds of Fomiula I are antagonists of gastrin and cholecystokinin (CCK) 
and bind to the gastrin and CCK receptors. Phannnaceutical compositions containing effective amounts of these 
compounds are useful in the treatment and prevention of CCK and/or gastrin-related disorders of gastric sec- 
retion, appetite regulation, gastrointestinal motORy, pancreatic secretion, and dopaminergic function, as well 
55 as in treatment producing potentiation of morphine and other opiate analgesics. The present compounds pro- 
vide enhanced aqueous solubility. 

DETAILED DESCRIPTION OF THE INVENTION 

3 
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The compounds of formula I are useful In a method of antagonizing the binding of cholecystokinin to 
cholecystokinin receptors or antagonizing the binding of gastrin to gastrin receptors which comprises contacting 
said cholecystokinin receptors or said gastrin receptors, respectively, with a compound represented by the for- 
mula: 




H, Ci-Ce linear or branched aikyl, ioweralkenyl, lower all^yl, X^^coOH, -XI^COOR^, -X^i-cyc- 
loloweralkyl. -X^^NRW. -Xi2C0NR*R« -Xi^CN. or -X^CXa^* : 

H, loweraikyi, substituted or unsubstituted phenyl (wherein the substitutents maybe 1 or2of halo, 
loweralkyl, loweralkoxy, loweralkythio, carboxyl, carboxyloweralky, nitro, -CF3, or hydroxy), 2-, 
3-,or4-pyridyl; 



wherein : 
RMs 

R?ls 

R3i8 



-HH(CH2)2^3NHC0R^ , 
0 

,xngx9xllR7, 
0 

-xllNRlBSxa^xllR?, or 
•x11nr18s02 (CH2 )qR^ ; 

R* and R* are independently H or R» or in combination with the N of the NR^Rs group fomi an unsubstituted 
or mono or disubstituted, saturated or unsaturated, 4-7 membered heterocyclic ring, or benzof- 
used, 4-7 membered heterocyclic ring wherein said heterocyclic ring or said benzofused 
heterocyclic ring may contain a second heteroatom selected from O and NCH3 and the sub- 
stttuents(s) is/are independently selected from Ct-C4alkyl ; 

R? is loweralkyi, cydoloweralkyi, substituted or unsubsta'tuted phenyl, or substituted or unsubstituted 

phenylloweraikyl wherein the phenyl or phenylloweralkyi substituents may be 1 or 2 of halo, low^ 
eralkyi, loweralkoxy. nitro, or CF3 ; 

R7|s 
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10 




Rfi is loweralkyl. cyclolowerall^. -XiacONHz, -Xi^COORe, -X^^coOH, -X^^doIoweFalkyl, or - 

X13NR4R6 
20 R^^is H, or loweralkyl, 
Ri« is H or loweralkyl ; 
n is 1-6. 
qis 0-4; 
ris 1or2; 

25 XI is H. -N02. CF3, CN, OH, loweralkyl. halo, loweralkylthio, loweralkoxy, -Xi^COOR^, X^iCOOH. or 

-X"NR*R5. 

)Gi Is H or X3 with the proviso that when X^ is H, then X* is NX«CO0H or NXSCOOR® wherein X^ is a 

linear alkyl chain of 2 to 6 carbon atoms, any carbon atom of which may be additionally substituted 
with a linear or branched all^ group of 1 to 3 carbon atoms ; 
30 X3 Is 0(CH2)nCOORe, 0(CH2)nC00H, (CH2)„COOF^, (CH2)„COOH. COOR6, or X^^OR* ; 

X*is S,0, CH2.orNR8; 

X^ is O, S, HH, or NR^^ with the proviso that X' can be NR^^ only when Ri is not H ; 

X^ is H, loweralklyl ; 

X^ and Xa® are independently NR^^ or O ; 
35 Xiois F, a, or Br; 

X^i is absent or C^^ linear or branched alkyl ; 

X^2 is linear or branched alkylidene ; 

X^3 is linear or branched alkyi ; 

or pharmaceutically acceptable salts thereof. 
40 One embodiment of the present invention encompasses compounds of formula 1, wherein : 

R^ Is H. Ci-Ce linear or branched alkyl. -X^QOORs -X^i-cycloloweralkyl. X^^NR^Rs .X^^QONR^Rs, or 

X«COOH ; 

R2 is substituted or unsubstituted phenyl (wherein the substitutents may be 1 or 2 of halo, loweralkyl, 

loweralkoxy, loweralkylthio, carboxyl, carboxy loweralkyl, nitro. -CFa or hydroxy), 2-, 3-, or 4-pyn- 
45 dyl; 
RMs 



0 

-X^IcX^xIIr^, -NH(CH2)2-3NHC0R^. or 
-x11hr18&9x11r7; 
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R» and R« are independentJy H or R« or in combination with the N or the NR^Rs group fonm an unsubstituted 
or mono or disubstituted, saturated or unsaturated, 4-7 membered heterocyclic ring, or benzof* 
used 4-7 membered heterocydlc ring wherein said heterocyclic ring or said benofused hetenx^o- 
lic ring may contain a second heteroatom selected from O and NCH3 and the substituents(s) 
5 is/are independently selected from C1-C4 alkyi ; 

R^ is straight or branched-chain all^ or C3-C6 cydoallcyl ; 

R7|s 




R* is H, lowerall^y!, cydolowerailcyl, X^^coOR*. X«CO0H, or X«NR*R5 ; 

R^B is H or loweralkyi ; 

40 n is 1-3 ; 

q is 0-3 ; 

r is 1 or 2 ; 

XI is H. -NO2. CF3. CN, loweralkyi. halo, loweralkylthio -Xi^OOOR®. X"COOH. or X^^NRW ; 

X2 is H or X3 with the proviso that when X^ is H. then X^ is NXSCOOH or NX5C00R« wherein X^ is a 

45 linear alkyI chain of 2 to 4 carbon atoms, any carbon atom of which may be additionally substituted 

with a linear or branched aikyi group of 1 to 3 carbon atoms ; 

X3 is 0(CH2)„COORe, 0(CH2)„C00H. (CH2)nC00R« {CH2)„C00H, or COOR« ; 

X^ls S,0.orNR«; 

X^is O; 
60 X^andXa^ are independently NR^s, or O ; 

X^ ^ is absent or C^^ linear alkyi ; 

X^^ Is linear or branched alkyikiene ; 

X^^ is linear or branched alkyI ; 

or pharmaceuticaily acceptable salt thereof. 
95 As used herein, the definition of each substituent e.g., R^, loweraikyl, etc., when it occurs more than once 

In any structure, is intended to be Independent of its definition elsewhere in the same structure. Alkylldene is 

an all^ group with two hydrogens abstracted from the same carbon atoms. 

As used herein, halo Is F, CI, Br or I ; alkyi and loweraikyl are each, unless otherwise indicated, 1-7 carbon 

6 
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straight or branched chain saturated afkyl having one or sometimes two hydrogens abstracted, and includes 
methyl, ethyl, propyl, isopropyl. butyl, isobutyl. and t-butyl, pentyl, hexyl, and heptyl ; in lowerall«)xy and low- 
eralMthlo, the alM portton is lowerall^ as previously defined ; cydoloweralkyl is cycloalkyi of 3-7 carbons ; 
loweralkenyl Is 1-5 carbon straight or branched chain alkenyl ; acyl Is fonnyl, acetyl, propionyl, benzoyl or 

5 butyryl ; toweralkynyl is 1-5 carbon straight or branched chain all^yl. 

The pharmaceuticaliy acceptable salts of the compounds of Formulas I Include the conventional non-toxic 
salts or the quarternary ammonium salts of the compounds of Formula I formed, e.g., from non-toxic inorganic 
or organic acids. For example, such conventional non-toxic salts include those derived from Inorganic acids 
such as hydrochloric, hydrobromlc, suHuric, sulfomic, phosphoric, nitric and the like ; and the salts prepared 

10 from organic acids such as acetic, propionic, succinic, glycolic, stearic, lactic, malic, tartaric, citric, ascorbic, 
pamoic, n^aleic, hydroxymaleic, phenylacetic, glutamic, benzoic, salicylic, sulfanilic, 2-acetoxybenzolc,fumaric, 
toluenesulfonic, methanesulfonic, ethane disulfonic, oxalic, isethlonic, and the like. 

The phanmaceutlcally acceptable salts of the present invention can be synthesized from the compounds 
of Fonnula I which contain a basic or acidic moiety by conventional chemical methods. Generally, the salts are 

15 prepared by reacting the free base or acid with stoichiometric amounts or with an excess of the desired salt- 
fonning inorganic or organic acid or base in a suitable solvent or various combinations of solvents. 

The pharmaceuticaliy acceptable salts of the acids of Formula I are also readily prepared by conventional 
procedures such as treating an add of Formula i with an appropriate amount of a base, such as an alkali or 
alkaline earth metal hydroxide e.g. sodium, potassium, lithium, calcium, or magnesium, or an organic base such 

20 as an amine, e.g., dibenzyiethyienediamine. trimethylamine, piperidine, pyrrolidine, benzylamine and the like, 
or a quatemary ammonium hydroxide such as tetramethylammonium hydroxkie and the like. 

The compounds of Fonfnula I antagonize CCK and/or gastrin and are useful as phamiaceutical agents for 
mammals, especially for humans, In the treatment or prevention of disorders Invdving anxiety and other panic 
type disorders, gastric secretion, appetite regulation, gastrointestinal motility, pancreatic secretion, and 

25 dopaminergic function, as well as in treatment producing potentiation of morphine and other opiate analgesics. 
Examples of such disorders include panic disorders, panic syndrome, anticipatory anxiety, phobic anxiety, 
panic anxiety, chronic anxiety, and endogenous anxiety, gastrointestinal disorders, especially such as Irritable 
bowel syndrome, gastroesophageal reflux disease or ulcers, excess pancreatic or gastric secretion, acute pan- 
creatitis, or motility disorders ; central nervous system disorders, caused by CCK interactions with dopamine, 

30 such as neuroleptic disorders, tardive dyskinesia, Parkinson's disease, phychosis or Gilles de ia Tourette Syn- 
drome ; disorders of appetite regulatory systems ; Zoll inger-Ellison syndrome, antral G cell hyperplasia, or pain 
(potentiatton of opiate analgesia) ; as well as certain tumors of the lower esophagus, stomach, intestines and 
colon. The compounds of fomiula I are also useful for directly inducing analgesia, which Includes opiate and 
non-opiate mediated analgesia, as well as anesthesia or loss of the sensation of pain. 

35 The present invention also encompasses a phanmaceutical composition useful in the treatment of these 
disorders or other disorders involving CCK and/or gastrin antagonism, comprising an effective amount of a CCK 
and/or gastrin antagonist of formula I, with or without phannaceutically-acceptable carriers or diluents. In addi- 
tion, the present invention encompasses a phanmaceutical composition useful for directly indudng analgesia, 
anesthesia or loss of the sensatk>n of pain. 

40 The compounds of Formula I thereof, may be administered to a human subject either alone or, preferably, 

in combination with pharmaceutlcally-acceptable carriers or diluents, optionally with known adjuvants, such as 
alum, in a phamnaceutical composition, according to standard pharmaceutical practice. The compounds can 
be administered orally or parenterally, Induding intravenous, Intramuscular, intraperitoneal, subcutaneous and 
topical administration. 

45 For oral use of an antagonist of CCK, according to this invention, the selected compounds may be adminis- 

tered, for example, in the fonm of tablets or capsules, or as an aqueous solution or suspension, in the case of 
tablets for oral use, carriers which are commonly used indude lactose and corn starch, and lubricating agents, 
such as magnesium stearate, are commonly added. For oral administration in capsule fonm. useful diluents 
indude lactose and dried com starch. When aqueous suspensions are required for oral use, the active ingre- 

50 dient is combined with emulsifying and suspending agents. If desired, certain sweetening and/or flavoring 
agents may be added. For Intramuscular, intraperitoneal, subcutaneous and Intravenous use, sterile solutions 
of the acQve ingredient are usually prepared, and the pH of the solutions should be suitably adjusted and buf- 
fered. For intravenous use, the total concentration of solutes should be controlled in order to render the prep- 
aration Isotonic. 

55 When a compound according to Formula I is used as an antagonist of CCK or gastrin in a human subject, 

the daily dosage will normally be determined by the prescribing physidan with the dosage generally varying 
according to the age, weight and response of the Individual patient, as well as the severity of the patient's 
symptoms. However, in most Instances, an effecth^e daily dosage wQi be in the range of from about 0.05 iig/kg 

7 
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to about 50 mg/kg of body weight, and preferably, of from 0.5 |ig/kg to about 20 mg/kg of body weight, adminis- 
tered in single or divided doses. In some cases, however, it may be necessary to use dosages outside these 
limits. 

In the treatment of im'table bomi syndrome, for instance, 0.1 to 10 mg/kg or a CCK antagonist might be 
5 administered orally (p.o.), divided into two doses per day (b.i.d.). in treating delayed gastric emptying, the dos- 
age range would probably be the same, although the drug might be administered either intravenously (I.V.) or 
orally, with the I.V. dose probably tending to be slightly lower due to better availability. Acute pancreatitis mtght 
be treated preferentially in an I.V. fomn, whereas spasm and/or reflex esophageal, chronic pancreatitis, post 
vagotomy diarrhea, anorexia or pain associated with biliary dyskinesia might indicate p.o. form administration. 
10 In the use of a gastrin antagonist as a tumor palliative for gastrointestinal neoplasms with gastrin receptors, 
as a modulator of central nervous system acitvity, treatment of Zoilinger-Eilison syndrome, or In the treatment 
of peptic ulcer disease, a dosage of 0.1 to 10 nng/kg administered one-to-fpur times dally might be Indicated. 

Because these compounds antagonize the function of CCK in animals, they may also be used as feed addi- 
tives to increase the food intake of animals in daily dosage of approximately 0.05 to 100 \xglkg of body weight 
IS The compounds of Formula I are prepared according to the schemes and descriptions of U.S. Patent 
4,820,834 herein incorporated by reference for these purposes. One prefen-ed synthetic scheme Is Schenrte 
IVa Involving nitrosation, reduction and acylatlon, according to U.S. Patent 4,820,834. See also Examples 1-5 
below. 

20 1. CCK Receptor Binding (Pancreas) 

CCK-33 was ladtolabeled with ''^l-Bolton Hunter reagent (2000 Ci/mmole) as described by Sankara et al. 
(J. Biol. Chem. 25^: 9349-9351, 1979). Receptor binding was performed according to Innls and Snyder (Proc. 
Nati. Acad. Sci. ZL 6917-6921, 1980) with the minor modification of adding the additional protease inhibitors, 

25 phenylmethane sulfonyl fluoride and o-phenanthroline. The latter two compounds have no effect on the ''^1- 
CCK receptor binding assay. 

Male Sprague-Dawley rats (200-350 g) were sacrificed by decapitation. The whole pancreas was dissected 
free of fot tissue and was homogenized in 20 volumes of Ice-cold 50 mM, Tris HCl (pH 7.7 at 25''C) with a Brink- 
mann Polytron PT 10. The homogenates were centrifuged at 48,000 g for 10 min. Pellets were resi^pended 

30 in Tris Buffer, centrifuged as above and resuspended in 200 volumes of binding assay buffer (50 mM Tris HO, 
pH 7.7 at 25^C, 5 mM dithiotiirietol, 0.1 mM bacitracin, 1.2 mM phenylmethane sulfonyl fluoride and 0.5 mM 
o-phenanthroline). For the binding assay, 25 ^1 of buffer (for total binding) or unlabeled CCK-8 sulfate to give 
a final concentration of 1 ^M (for nonspecific binding) or the compounds of Formula I (fordetenmination of inhibi- 
tion of ^^^l-CCK binding) and 25 ^1 of ^^^l-CCK-33 (30,000-40,000 cpm) were added to 450 ^1 of the membrane 

35 suspensions in microfuge tubes. All assays were run in duplicate or triplicate. The reaction mbctures were Incu- 
bated at Z7°0 for 30 minutes and centrifuged in a Beckman Microfuge (4 minutes) immediately after adding 1 
ml of ice-cold incubation buffer. The supematant was aspirated and discarded, pellets were counted with a 
Beckman gamma 5000. For Scatchard analysis ( Ann. N.Y. Acad. Sci. 51 : 660, 1949), '*^l-CCK-33 was prog- 
ressively diluted with increasing concentrations of CCK-33. 

40 

2. CCK Receptor Binding (Brain) 

CCK-33 was radiotabeled and the binding was perfonmed according to the description for the pancreas 
method with modifications according to Saito £i al., J. Neurochem. 21 : 483-490. 1981. 

45 Male Hartiey guinea pigs (300-500 g) were sacrificed by decapitation and the brains were removed and 
placed In ice-cold 50 mM, Tris HCl plus 7.58 g/l Trizma-7.4 (pH 7.4 at 25''C). Cerebral cortex was dissected 
and used as a receptor source. Each gram of firesh guinea pig brain tissue was homogenized in 10 ml of 
Tris/Trizma buffer witii a Brinkman polytron PT--10. The homogenates were centrifuged at 42,000 g for 15 
minutes. Pellets were resuspended in Tris Buffer, centrifuged as above and resuspended in 200 volumes of 

50 binding assay buffer (10 mM N-2-hydroxyethyl-piperazine-N'-2-ethane sulfonic acid (HEPES), 5 mM MgCIa, 
0.25 mg/mi bacitracin, 1 mM ethylene glycol-bis-0-amlnoethyletiier-N,N -tetraacetic acid) (EGTA), and 0.4% 
bovine serum albumin (BSA)), For the binding assay, 25 \i\ of buffer (for total binding) or unlabeled CCK-8 sul- 
fate to give a final concentration of 1 (im (for nonspecific binding) or the compounds of Formula I (for detenml- 
nation of inhibition of ^^^l-CCK binding) and 25 ^1 of ^^l<CCK-33 (30,000-40,000 cpm) were added to 450 \il 

65 of the membrane suspensions in microfuge tubes. All assays were run in duplicate or triplicate. The reaction 
mixtures were incubated at 25''C for 2 hours and centrifuged in a Beckman Microfuge (4 minutes) immediately 
after adding 1 ml of ice-cold incubatton buffer. The supematant was aspirated and discarded, pellets were coun- 
ted with a Beckman gamma 5000. 

8 
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The compounds of Formula I can be determined to be competitive antagonists of CCK according to the 
fbllowing assays. 

3. Isolated guinea pig gall bladder 

5 

Male Hartley guinea pigs (400-600 g) are sacrificed by decapitation. The whole gall bladder Is dissected 
free from adjacent tissues and cut into two equal halves. The gall bladder strips are suspended along the axis 
of the bile duct in a 5 ml organ bath under 1 g tension. The organ bath contains a Kreb's bicarbonate solution 
(NaC1 1 18 mM. KCI 4.75 mM, CaCI 2.54 mM. KH2PO4 1.19 mM, Mg SO4 1-2 mM. NaHCX)325 mM and dextrose 

10 11 mM) maintained at 32'^C and bubbled with 95% Oz and 5% CO2. Isometric contractions are recorded using 
Statham (60 g ; 0.1 2 mm) strain gauges and a Hewlett-Packard (77588) recorder. The tissues are washed every 
10 minutes for 1 hour to obtain equflibrium prior to the beginning of the study. CCK-8 is added cumulatively to 
the baths and ECso's determined using regression analysis. After washout (every 10 minutes for 1 hour), the 
compound of Fonnnula I is added at least 5 minutes before the addition of CCk-8 and the ECso of In the 

IS presence of the compound of Fonmula i similarly detemiined. 

4. Isolated longitudinal musde of guinea pig ileum 

Longitudinal muscle strips with attached nerve plexus are prepared as described in Brit. J. Pharmac. 21 
20 356-363, 1964 ; J. Physiol. IM : 1 3-33, 1969. Male Hartley guinea pigs are decapitated and the ileum removed 
(10 cm of the terminal ileum is discarded and the adjacent 20 cm piece used). A piece (10 cm) of the ileum is 
stretched on a glass pipette. Using a cotton applicator to stroke tangentiaily away from the mesentery attach- 
mentatone end, the longitudinal muscle is separated from the underlying circularmuscle. The longitudinal mus- 
cle Is then tied to a thread and by gently pulling, stripped away from the entire muscle. A piece of approximately 
25 2 cm is suspended in 5 ml organ bath containing Krebs solution and bubbled with 95% O2 and 5% CO2 at 37''C 
under 0.5 g tension. CCK-d is added cumulatively to the baths and EC50 values in the presence and absence 
of compounds of Formula I detenmined as described In the gall bladder protocol (above). 

5. Gastrin Antagonism 

30 

Gasbin antagonist activity of compounds of Formula I is determined using the following assay. 

A. Gastrin Receptor Binding in Guinea Pig Gasfric Glands 
35 Preparation of guinea pig gastric mucosal glands 

Guinea pig gastric mucosal glands were prepared by the procedure of Berglingh and Obrink Acta Physiol. 

Scand. S&: 150 (1976) with a slight modification according to Praissman stsL- C. J. Receptor Res. 2 : (1983). 

Gastric mucosa from guinea pigs (300-500 g body weight, male Hartley) were washed thoroughly and minced 
40 with fine scissors in standard buffer consisting of the following : 130 mM NaCI, 12 mM NaHCOs, 3 mM 

NaH2P04. 3 mM Na2HP04. 3 mM K2HPO4, 2 mM MgS04, 1mM CaCl2. 5 mM glucose and 4 mM L-glutamine, 

25 mM HEPES at pH 7.4. The minced tissues were washed and then Incubated in a 37**C shaker bath for 40 

minutes with the buffer containing 0.1% collagenase and 0.1% BSA and bubbled with 95% O2 and 5% CO2. 

The tissues were passed twice through a 5 ml glass syringe to liberate the gastric glands, and then filtered 
45 through 200 mesh nylon. The filtered glands were centrifuged at 270 g for 5 minutes and washed twice by resus- 

pension and centrifugation. 

B. Binding studies 

50 The washed guinea pig gastric glands prepared as above were resuspended in 25 ml of standard buffer 
containing 0.25 mg/ml of bacitracin. For binding studies, to 220 pi of gastrk: glands in tripiicate tubes, 10 |il of 
buffer (for total binding) or gastrin (1 ^M final concentration, for nonspecific binding) or test compound and 1 0 
is\ of ^^1-gastrin (NEN, 2200 Cl/mmole, 25 pM final) or ^-pentagastrin (NEN 22 Ci/mmole, 1 nM final) were 
added. The tubes were aerated with 95% O2 and 5% CO2 and capped. The reaction mbctures after incubation 

55 at 25*'C for 30 minutes were filtered under reduced pressure on glass G/F B filters (Whatman) and Immediately 
washed lurther with 4 x 4 ml of standard buffer containing 0.1% BSA. The radioactivity on the filters was 
measured using a Beckman gamma 5500 for ''^l-gastrin or liquid scintillation counting for ^H-pentagastrin. 

9 
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in Vitro Results 

Effect of The Compounds of Fonnula I on receptor binding 

The preferred compounds of Fomiula 1 are those which inhibited specific ''^^CCK-33 binding in a concen- 
tration dependent manner. 

Scatchard analysis of specific ^^-CCK-33 receptor binding in the absence and presence of the com- 
pounds of Fomtula I indicated the compound of Formula I competitively inhibited specific ^^l-CCK-33 receptor 
binding since it increased the Kd (dissociation constant) without affecting the Bmax (maximum receptor number). 
A Ki value (dissociation constant of inhibitor) of the compounds of Formula I was estimated. 

The data of Table 1 were obtained for compounds of Formula I. 

TABLE I 

CCK RECEPTOR BINDING RESULTS 
ICsoiWD 

125i.Gastrin 

Compound ^^h-CCK ^^h-CCK Gaatric 

of EX# Pancreas Siflin fil&ndfi 



5 


0.28 


0.002 


0.0011 


6 


i). 00013 


0.1290 


0.07000 


7 


0.00010 


0.2300 


0.24000 


9 


0.04900 


0.0039 


0.00900 


10 


0.04900 


0.0039 


0.00900 


12 


0.00240 


0.1600 


0.24000 


13 


0.01400 


0.0710 


6.40000 


14 


2.70000 


0.0110 


0.40000 


15 


0.00330 


0.9100 




16 


0.02300 


0.1600 




17 


0.06900 


0.0120 


0.00380 


18 


2.6 


0.024 


0.01 


19 


0.02 


0.026 


0.018 



EXAIViPLEI 

1 .3-DihydrQ-1-methyl*3-Qxinr>inQ-S >phenyl(-2H-1 .4>benzodlaz6pin-2-one 

To a suspension of potassium tSEt-butoxide (24.9 g, 222 mmoie) in 600 ml of dry tetrahydrofuran was added 
200 ml of dry teil-butylalcoliol at -20'*C under nitrogen. To this solution was then added via addition funnel 1 ,3- 
dihydro-1-methyI-5-phenyi-2H-1,4-benzodiazepin-2-one (25 g, 99.9 mmole) in 260 ml of tetrahydrofuran. The 
resulting wine colored solution was stin-ed for 2 hours at -20*C and treated with 1 7.4 mi (1 30 mmole) of isoamyl 
nitrite. The reaction mbcture was wanned to O^C over 15 minutes and quenched with the addition of 60 ml of 
cold water and 20 ml of glacial acetic acid. Ail solvents were renru)ved under reduced pressure and the residue 
was partitioned between ethyl acetate (600 ml) and brine (100 ml). The phases were separated and the organic 
extracts were dried (Na2S04) and concentrated. The resulting semhsolid was triturated with ether to give 21 g 
of off-white solid. m*p. 234-235*'C ; Rf = 0.15 (ethyl acetate-hexane, 1 : 1) ; Rf » 0.28 chloroform-ethanol, 95 : 

ir(KBr, partial) : 3300. 1650. 1S9S. 1320, 120% 1 030. 975 cnT^ 

10 
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MS (14 ev,) : 279 (M*), 262, 249. 236, 222. 
^HNMR (CDCI3) : confirms structure assignment 
Elemental Analysis Calc'd for C16H13N3O2 : 

5 C. 4.69 ; H. 68.81 ; N, 15.04. 

Found : C, 4.62 ; H. 68.67 ; N, 15.08. 

EXAMPLE 2 

10 a(R.S)-AminQ-1 .3-dihydfD-1-methyl-5-phenyl.gH-i ■4-benzf>dia2epln-.2-Qne 

A solution of 150 ml of methanol containing 5 g (17.9 mmole) of 1,3-dihydro-1-methyI-3-oxbfnlno-5-phenyl- 
1 ,4-benzodlazepin-2-one was treated with a sluny of active Raney-nickel catalyst^ in ethanol (10 g wet weight). 
The resulting suspension was hydrogenated on a Parr apparatus at 60 psi and 23^C for 30 hours. The catalyst 
was removed by fStratlon and the filtrate was concentrated to afford the title compound In 95% yield. 
15 Rf = 0.23 (chloroform-ethanol, 95 : 5), Rf » 0.23 (chioroformHnethanol-acetic add-water» 90 : 10 : 1 : 1) ^HNMR 
(CDCI3) : spectrum confirms structure assignment 

1 Raney-Nicke! catalyst was prepared according to Reser & Fieser, Reagents for Organic Synthesis, Vol. 
I, John Wiley & Sons, Inc., New York 1967, p. 729. 

20 EXAMPLES 

3(SH-V1 .3-Dihydro-3-(2-indoiecarbonylamlno)-1 -methyl-5-phenyl>2H.>1 .4-benzodlazepin>2-one 
3(SH-)-3-Amlno-1,3-dihydro-1-methyl-5-phenyl-2H-1,4-benzodla2epin-2-one (595 mg, 2.24 mmole) was 
dissolved in CH2C!2 (15 ml) and treated with 2-indolecarbonyi chloride (403 mg, Z24 mmole) followed by 

25 triethylamine (227 mg, 2.24 mmole}. The mixture was stinred at room temperature for 30 minutes and concen- 
trated in vacuo. The rescue was chronriatographed on silica gel (5% Et20/CH2Ci2) and the combined product 
fractions evaporated to dryness In vacuo. Three times, E^O (15 ml) was added and evaporated in vacuo to 
give the titfe compound : (in.p, 168®-185*C). 
TLC : Silica gel (6% Et20/CH2Cl2). Rf ^ 0.23 

80 NMR: Consistent witii structure 
HPLC : Greater than 99% pure. 
M.S. : Molecular ion at m/e = 408 
[a]D^ = -103» (0.0078 g/ml, CH2C\2) 
Anal, calc'd for C25H20N4Q2 : 

35 

C, 73,51 ; H, 4.94 ; N, 13.72 ; 
Found : C, 73.38 ; H, 4.80 ; N, 13.66. 

EXAMPLE 4 

40 

3fRSWBQC-L>trvPtQDhanvnam[no>1.3-dihvdro>5-Dhenvl-2H-1.4-benzQd}azepin-2-one 
3-(RS)-Amino-1,3-dihydro-5-phenyl-2H-1.4-benzodiazepln-2-one (0.1 g, 0.4 mmol), BOC-L-tryptophan 
(0.1 2 g. 0.4 mmol). and DCC (0.4 mi of a 1 M solution In CH2CI2, 0.4 mmol) were combined in 2 ml of THF to 
which were added 2 ml of DMF and 2 ml of CH2CI2. The mixture was treated witii trietiiylamine (0.1 1 ml), stop- 

45 pered, and stirred at room temperature for four days. The mixture was treated with citric acid solution (10%, 3 
ml) and CH2C)2 (5 ml), shaken and separated. The aqueous phase was extracted with CH2CI2 (2x5 ml). The 
combined organic layers were washed with citric acid (10%, 2x5 ml), sodium bicarbonate (10%, 2x5 mi), 
and H2O (10 ml), dried over sodium sulfate, filtered, and evaporated to dryness in vacuo. The residue was 
chromatographed on silica gel (1 : 1 (v/v) Et20/CH2Cl2) and tiie combined product firactions evaporated to dry- 

50 ness in vacuo. The residue was triturated witii petroleum ether and tiie solid dried in vacuo at 70'* : (m.p. 173- 
177*»C (1)). 

TLC : Single spot (Rf = 0.56, silica gel plate, 10% (v/v) CH3OH in CH2CI2). 

NMR : The spectrum was consistent witii the tttie structure and verified tiie presence of two diastereomers. 
HPLC : Greater than 99.7% pure (36% and 63.7%). 
55 MS (FAB) : a molecular ion at m/B = 537. 
Anal, calc'd for C31H31N5O4 : 

C, 69.25 ; H. 5.81 ; N, 13.03 ; 

11 
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Found : C. 69.48 ; H, 6.18 ; N. 12.96. 
EXAMPLE 5 

5 (RVNH2.?-Dlhydro-Vmgthyl"2--oxo-5-ph9nyl-1H-1.4-bgnzQdiaz9pln-3-W^ 

Equimolar amounts of 3(R}-aniino-1,3*dihydro-lHnethyl-5-phenyl-2H-1,4*benzodiazepin-2<o and 3- 

nnethylphenylisocyanate were mixed in 8 ml of dry tetrahydrofuran at room temperature. The reaction mixture 

was allowed to stand for 8 hours and was then filtered. The collected solids were washed with tetrahydrofuran 

and dried in vacuo over P2O5 to give analytical product : m.p. 208-21 O^C. 
10 NMR : Confirms structure assignment of product 

HPLC : Greater than 99% pure. 

MS : Molecular bn at m/e = 399 (M -1- H) (FAB). 

AnaL Calc'd for C24H22l^02 : 

IS C. 72.34 ; H, 5.56 ; N, 14.06. 

Found: C, 72.12 ; H, 5.84 ; N, 14.04. 

EXAMPLES 

20 3(S)-3K2-<N-carfaoxymethylindole)carbonylamlno)-1,3-dlhydrD-lHTOthyl-5-phenyi>2H*1,4>^ 
2-one 

Sodium hydride (0.034 g, 0.71 mmole of a 50% dispersion in mineral oil) and 3(S)-(-)-1,3-Dlhydro-3-(2- 
indo)ecarfoonylamlno)-1-methyl-5-phenyf-2l-l-1 ,4-benzodlazepin-2-one (0.28 g» 0.69 mmole) were combined in 
dry, degassed DMF (5 ml) and stinted In an ice bath for 40 minutes. Ethyl bromoacetate (0.077 ml, 0.1 15 g, 

25 0.69 mmole) was added in one portion, and the mixture stirred one hour at room temperature. The DMF was 
removed iayaoifi. and the residue treated with cold, aqueous sodium bicarbonate solution and extracted with 
ethyl acetate. The ethyl acetate tractions were combined, washed with water, dried over sodium sulfate, filtered, 
and evaporated to dryness ia^^asm The residue was chromatographed on silica gel eluted with 7% ether In 
CH2CI2. The product fractions were combined and evaporated to dryness Jjayasm The residue (0.25 g, 0.53 

30 mmole) was stirred in CH3OH (5 ml) and treated with aqueous sodium hydroxide (0.7 ml of a 1 N solution ; 0.7 
mmole). The mixture was stirred ovemight at room temperature, then acidified with 1 N HCI and extracted with 
ethyl acetate. The ethyl acetate fractions were combined, dried over sodium sulfate, filtered, and evaporated 
to dryness iayafiufip The residue was crystallized from a mixture of acetone, ether, and petroleum ether to gWe 
the title compound : (m.p. 165-195^0 (indistinct)). 

$$ TLC : Silica gel (90 : 1 0 : 1 : 1 . CH2CI2 : CH3OH : HQAc : H2O), Rf » 0.52 
NMR : Consistent with structure 
HPLC : Greater than 97% pure 
M.S. : Molecular ion at M + H = 467 (FAB). 
Anal, calc'd for C27H22N404*d.1 5 C4H10O-O.45 H2O 

40 

C, 68.24 ;H. 5.06 ; N, 11.54 ; 
Found : C. 68.21 ; H. 4.85 ; N, 1 1.47. 

EXAMPLE 7 

45 

(S)-4-[-2>(((2,3>Dihydro-1-methyl-2-oxo-5-phenyl-1 H-1 ,4-benzodiazepin-3-yl)amino)carbonyl)«1 H-indolyl- 
1]-butanoic acid 

Sodium hydride (0.1 g, 2.5 mmole of a 60% dispersion in mineral oil) and 3(SH-)-1,3-^ihydro-3-(2- 
lndolecarbon^amino)-1-methyk5-phenyl-2H-1,4-benzodiazepln-2-one (1.0 g, 2.45 mmole) were combined in 

so dry, degassed DMF (1 0 mi) and stirred in an Ice bath for 40 minutes. Ethyl-4-bromobutyrate (0.52 g, 2.7 mmole) 
was added in one portion, and the mbcture stirred three hours at room temperature. The DMF was removed ja 
SfflfiUfi. and the residue was treated with CH3OH (350 ml) and aqueous 1 N NaOH (10 ml) and stirred at room 
temperature for three days. The mixture was evaporated to dryness ia^fiufl* and the residue was treated with 
aqueous sodium bicarbonate solution and extracted with ethyl acetate. The aqueous fraction was made acidic 

55 with 1 N HCI and extracted with ethyl acetate. The ethyl acetate layer was dried over sodium sulfate and evapo- 
rated to dryness ia yasufip The residue was chromatographed on silica gel (7% EiaO/CHaClz followed by 540: 
10:1:1,CH2Cl2: 

CHsOH : HOAc : H2O, and the product fractions evaporated to dryness iayaoifi. The residue was crystallized 

12 
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lipom ether to grve the title compound : (m.p. Isa-ISS^'C}. 
TLC : Silica gel (90 : 10 : 1 : 1, CHaOa : CH3OH : HOAc iHaO), Rf = 0^3 
NMR : Consistent with structure 
HPLC : Greater than 97% pure 
5 1V!.S. : {Molecular ion at M + H = 495 (FAB) 
Anal, calCd for C29H26N4O4 

C, 70.43 ;H, 5.30 ; N, 11.33 ; 
Found : C, 70.14 ; H, 5.42 ; N, 11.36. 

10 

EXAf^PLES 

(RS)-1.3-Dlhvdro- 1-inethyl-3^p-n!trophenyloxycarfaonvl)aniino-5^henvi-2H-1.4^ 
3KRS)-Amino-1,3-dihydro-1-nr»thyl-5-phenyl-2H-1,4-t)enzodiazepi^^ (15.1 g, 57 mmole) was dissol- 
IS ved in THF (150 ml), cooled In an ice bath, and treated with triethylamine (7.93 ml). A solution of p- 
nitrophenylchioroformate (11.45 g, 57 mmole) In THF (70 ml) was added dropwise. An addittonal 1 ml of 
triethylamine and a solution of 2.0 g of p-nitrophenylchloroformate In THF were added. After stirring one hour, 
the mixture was filtered and evaporated to dryness ia^acufi. Ether was added and the mixture stirred one hour 
at room temperature and filtered. The solid was washed twice with ether and dried to give the title compound. 

20 

EXAMPLE 9 

(RS)-<H(((2.3-DihydrO"1-methyi-2-oxo-5>phenyl-1H-1,4-benzodiazepin-3-yl)amino)carbonyl)a^^ 
zoic acid, also known as (RS)'N-(2.3KiihydrD"lHTiethyi-2<^xo-5-phenyl-1H-1 Abenzodia2epin-3"yl>-N43-car- 
25 boxyphenyl)-urea. 

(RSyi ,3-Dihydro-1 -methyl-3-(p-nitrophenyioxycarbonyl)amlno-5-phenyl-2H-1 ,4-benzodia2epin-2-one 
(5.03 g, 11.2 mmole) and m-aminobenzoic acid (2.4 g, 17.5 mmole) were combined in DMF (120 ml), treated 
with triethylamine (4.2 ml), and stinred in an oil bath thennostatted at 45'' for 18 hours. The DMF was removed 
In vacuo and the residue was dissolved in boiling methanol. The crystallized product was recrystallized from 

30 hot methanol : (m.p. 1 75-1 80'C). 

TLC : Silica gel (90 : 10 : 1 : 1, CH2CI2 : CH3OH : HOAc : H2O), Rf = 0.5 
NMR : Consistent with title structure 
HPLC : Greater than 97.8% pure 
M.S. : M H at m/e » 429 (FAB) 

35 Anal, calc'd for C24H20N4O4-I .ISHzO 

C, 64.17 ; H, 5.00 : N. 12.47 ; 
Found : C. 64.20 ; H, 5.20 ; N, 12.60. 

40 EXAMPLE 10 

(R>-3-((((2,3-Dihydro-1^Tiethyl-2-oxo-5-phenyl>1H-1,46-benzodiazepin-3-yl)amino)carbonyl)amino) 
zoic acid 

Benzyl alcohol (10 g, 92.6 mmole) was treated with a solution of m-nitrobenzoyl chloride (17.5 g, 94.5 
45 mmole) In ether (50 ml) added dropwise. The mixture was stinred at room temperature for eighteen hours, then 
washed twice with aqueous sodium bicarbonate, dried over sodium sulfate, and filtered. The filtrate was evapo- 
rated to dryness ia yacufi and the residue chroniatographed on silica gel eluted with 1 : 1 CH2CI2 : hexane. 
The product fractions were combined and evaporated to dryness in ya$aio. A portion (5.2 g, 20.2 mmole) of the 
resulting benzyl m-nltrobenzoate was dissolved in ethanol and hydrogenated over platinum oxide (70 mg) at 
so 50 psi of H2. The resulting mbcture was filtered and evaporated to dryness in yas^ to gh^e benzyl m-aminoben- 
zoate. 

(R)-1 ,3-Dihydro-1-methyl-3-(p-nitrophenyIoxycarbonyl)amlno-5-phenyl-2H-1 ,4-benzodiazepln-2-one was 
prepared using the procedure of Example 8 wherein 3-(R)-Amino-1,3-dihydro-1-methyl-5-pheriyl-2H-1,4^en- 
zodiazepin-2-one was employed in place of the (RS) compound. 
5S To benzyl nvamlnobenzoate (0.25 g, 1 .1 0 mmole) In DMF (17 ml) was added triethylamine (0.23 ml) fol- 
lowed by a solution of (R)-1,3-dihydro-1-methyl-3-(p-nitrophenyloxycarbonyl)amlno-5-phenyl-2H-1»4-ben- 
zodlaz6pin-2-one (0.469 g, 1.09 mmole) In DMF (23 ml) containing triethylamine (0.23 ml). The mixture was 
stinred at room temperature for one hour» then treated with water, made acidic with 1N HCI, and extracted with 

13 
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ethyl acetate. The ethyl acetate layers were combined, washed with aqueous sodium bicarbonate, dried over 
sodium sulfate, filtered, and evaporated to dryness iayafiUfi. The residue was chromatographed on sSica gel 
eluted with 500 mi each of 5%, 6%, 7%, 9%, 1 0%, and 12% ether in CH2CI2. The product fractions were com- 
bined and evaporated to dryness iayafiUQ^ A portion of the residue (81.2 mg» 0.086 mmole) was dissolved in 
5 ethanol (70 ml) and hydrogenated over palladium/charcoal (20 mg) at 50 ps! of H2. The mixture was filtered 
and evaporated to dryness ia^ffl^BUfii to provide the title compound. 

TLC : Silica gel (90 : 10 : 1 : 1, CH2CI2 : CH3OH : HOAc : H2O) identical to material prepared as in example 9. 
EXAIVIPLE11 

10 

3-(RS)-Amlno-1 .3.dlhydrQ.1-(2-hydrQxyethyl>.5-phenyU2H-1 ^.benzodlazepin-g-one 

1.3-Dihydro-5-phenyl-3(R,SH(benzyloxycarbonyl)*amino]-2H-1,4-benzodiazepin-2K)ne'^ (0.25 g, 0.65 
mmole) was dissolved in DMF (5 ml) stirred In an ice bath. The solution was treated with sodium hydride (32.7 
mg, 0.681 mmole of a 50% dispersion in mineral oil) and the mbcture stirred for forty minutes in the cold. Oxirane 

15 gas was bubbled Into the mixture for five minutes, and the resulting mixture heated on a steam bath for one 
hour. The DMF was removed ia yaOJfip The residue was treated with water and extracted with ethyl acetate. 
The ethyl acetate layers were combined, washed with water, dried over sodium sulfate, filtered, and evaporated 
to dryness mytaouQ. The residue was chromatographed on silica gel eluted with 35% ethyl acetate In methylene 
chloride. The combined product fractions were evaporated to dryness ia vacuo . The residue was dissolved in 

20 Cii2Cl2i cooled in an ice bath, and saturated with HBr gas. The mixture was evaporated to dryness in vacuoT 
treated with a minimum volume of water and extracted repeatedly with ethyl acetate. The ethyl acetate layers 
were combined, dried over sodium sulfate, filtered, and evaporated to dryness 1q vacuo to give the title com- 
pound. 

^Bock, M.6., et al.. J. Org. Chem.. 5Z 3232 (1 987). 
EXAMPLE 12 

(RS)-l^2,3-DihydrD-1-(2-hydroxyethyl)-2H)xo-5"phenyl-1H-1,4-ben2odia2epln-^ 
amide 

30 3-<RS)-Amino-1,3-d{hydro-1-<24)ydroxyethyO-5-phenyl-2IH-1,4-benzodiazepin-2-one (69.0 mg, 0.234 
mmole), indoIe-2-carbonyl chloride (43.1 mg, 0.240 mmole) and triethylamlne (33.3 jil, 6.240 mmole) were conv 
bined in CH2CI2 (3 ml). The reaction was stirred for 10 minutes at room temperature then chromatographed on 
silica gel (14% acetone In CH2CI2). The product fractions were combined and evaporated to dryness In vacuo. 
The residue was triturated with Et20 to yield the title compound : (m.p. leO-UI^'C). 

35 TLC : silica gel (1 5% acetone in CH2CI2) Rf - 0.27 
NMR : Consistent with structure 
HPLC : 97.6% M.S. : Molecular ion at m/e = 438 
AnaL Calc'd for C26H22N403 aiC4HioO •O.25H2O 

40 C, 70.40 ; H, 5.26 : N, 12.44 

Found : C, 70.40 ; H. 5.16 ; N. 12.16 

EXAMPLE 13 

45 (RS)-N-(2,3-Dlhydro-lHrnethyl-2K)xo>5-phenyl-1H"1,4-benzodIazepIn'3-yI>-N^-9H-pyrid^ 
urea 

A solution of (RS)-1 .3-dihydro-1-methyl-3-(p-nitrophenvloxycari3onyl)amino-5-phenyI-2H-1,4-ben- 
zodiazepin-2-one (1 00 mg, 0.232 mmole) and 3-amino-|3-carboline^ (45.8 mg, 0.250 mmole) in DMF (5 ml) was 
treated with triethylamlne (48.4 0.348 mmole) and wanned to 45**C for 16 hours. After removal of DMF ia 
50 ^asuSL the residue was dissolved in CH2CI2 and chromatographed on silica gel (25% acetone in CH2CI2). The 
product fractions were combined and stripped and the title compound cry^Hized from EtOAc : (m*p. 281- 
283«C). 

TLC : sHica gel (1 60/10/1 of CH2Cl2nuieOH/cona NH4OH) Rr = 0^4 
NMR : Consistent with structure 
55 HPLC ; 99.3% pure 

M.S.:M + H = 475(FAB) 

Anal. Calc'd for C28H22N6O2 0.20C4H8O2 
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C. 70.28 : H. 4.83 ; N, 17.08 
Found: C, 70.10 ; H, 4,55 ; N, 17.24 

^Dodd. R. H. et al. J. Med. Chem. 2S.824 (1985) 

5 EXAMPLE 14 

(RS>N-(6-Aminfr.3-pyridyl)4^M^.3^ihydro>1--methvt-2><)xo-5-Dhenvl-1^ 

2,5-Diaminopyrldine dihydrochloride (45.5 mg, 0.250 mmole), (RS)-1,3-dihydro-1-fnethyl-3-{p- 
nitrophenyloxycarbonyl)amino-5-phenyl-2H-1,4-benzodiazepln-2-one (100 mg, 0.232 mmole) and 

10 triethylamine {M0\j1, 0.79 mmole) were combined in DMF (8 ml) and stirred at room temperature for 1 6 hours. 
After removal of DMF iayatm the residue was treated with IN NaOH (aqueous) and extracted with EtOAc 
(3x). The organic layers were combined, washed with brine (1x), dried over Na2S04, filtered and evaporated 
to dryness ia^sm The crude residue was chromatographed on silica gel eiuted with 7% MeOH in CH2CI2. 
The product fractions were combined and evaporated to dryness ]q vasaifi. The residue was crystallized from 

15 EtOAc diluted with EtaO to give the title compound : (m.p. 165-175*»C). 
TLC : silica GF (90/10/1/1 of CH2Cl2^MeOH/H20/HOAc) Rf = 0.22 
NMR : consistent with structure 
HPLC : 98.3% 
M.S.:M + H = 401(FAB) 

20 Anal. Calc'd for C22H2oN6Q2-0.35H2D 

C, 64.96 ; H, 5.13 ; N, 20.66 
Found : C, 65.05 ; H, 5.20 ; N, 20.66. 

25 EXAMPLE 15 

1.3-Dthydro-3^5-hydrQxyindole-2-carbonyiamlnoV1-methyl-5-D henyl-2H-1.4-benzodiazepin>2-one 
3(S)-(-)-3-Amino-1,3-dihydro-1-methyl-5-phenyl-2H-1,4-benzodiazepin-2-one (0.14 g. 0.53 mmol) and 5- 
hydroxyindole-2-carboxyIic acid (0.1 1 g, 0.63 mmol) were combined in a mixture of CH2CI2 (5 mi) and DMF (1 

30 ml). EDC (0.1 g, 0.56 mmol) was added followed by EtaN sufficient to render the mature basic (pH 8) to mois- 
tened pH detector sticks (E. Mercic). The mixhjre was stirred at ambient temperature for 6 hours, then evapo- 
rated to dryness in vacuo. The residue was diluted with aqueous citric acid and extracted with EtOAc. The 
EtOAc layer was washed tmce with saturated sodium bicarbonate which had been diluted 1 : 1 with water, then 
dried over sodium sulfate, filtered, and evaporated to diyness in vacuo. The residue was dried In vacuo at 90**C 

35 ovemight to give the titJe compound : (mp 120-1 30^0 (t)). 
TLC : Silica gel (10% CH3OH in CH2CI2) Rf = 0.73 
NMR : Consistent with structure, H2O observed. 
HPLC : Greater than 94.5% pure 
M.S. Molecular ion at m/e = 424 

40 Anal. Calc'd for C25H20N4O3 O.55H2O : 

C, 69.12 ; H, 4.90 ; N, 12.90 ; 
Found : C. 69.34 ; H, 5.01 ; N, 12.52. 

45 EXAMPLE 16 

1 .3-Dihydro-3-(5-carboxymethyioxy indole-2-carbonylamino)-1 Hmethyl-5-phenyl-2H-1 ,4-benzodiazepin>2- 

one 

1 ,3-Dihydro-3-(5-hydroxyindole-2-carbonylamino)-1-methyl-5-phenyl-2H-1,4-benzodiazepin-2-one (0.1 g, 
so 0.236 mmol) and iodoacetic acid (0.044 g, 0.236 mmol) were combined in dry DMF (2 ml) and treated with 
sodium hydride (18.6 mg of a 60% suspension in mineral oil ; 0.472 mmol). The mb(ture was stirred at ambient 
temperature for 1 hour, then evaporated to dryness in vacuo. To the residue were added water, dilute sodium 
bisulfite solution, then saturated sodium bicarbonate. The aqueous phase was washed with EtOAc, made acidic 
with 6N HCI, and extracted with EtOAc. The add layer extract was dried oversodlum sulfate, filtered, and evapo- 
55 rated to dryness in vacuo. The residue was chromatographed on silica gel eiuted wth 1 80 : 10 : 1 : 1 of CH2CI2: 
MeOH : HOAc : H2O. The product fractions were evaporated to dryness in vacuo and the residue triturated with 
ether to give the title compound which was dried in vacuo at 90*^0 ovemight : (mp 150-180**C (t)). 
TLC : Silica gel (180 : 10 : 1 : 1 of CH2CI2 : CH3OH : HOAc: H20) Rf 0.19 

15 
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NMR : Consistent with structure, EtaO and H2O observed. 

HPLC : Greater than 83.2% pure 

M.S. M + H at m/e = 483 (FAB) 

Anal. Calc'd for CaTHaat^OsO.OSEtaOOJHaO : 

5 

C, 65.49 ;H, 4.83 ;N, 11.23; 
Found : C, 65.53 ; H, 4.49 ; N, 11.10. 

EXAMPLE 17 

10 

N-(2.3-Dlhvdro-1-(2-hydroxvethvlV2-oxo^H)henyl-1H-1.4-benzodiazepin-3-yl>-N'-^3^^^ 
3-(RS)-Anriina-1,3<lihydro-1-(2-hydroxyethyl-5-phenyl-2H-1,4-benzodiazepin-^^ (0.45 g, 1.5 nvnol) 

was dissolved In THF (10 ml) and treated with 3«methylphenyf Isocyanate (0.207 g, 1 ,55 nrimol), and the mixture 

stirred at ambient temperature for 1 hour, then evaporated to dryness in vacuo. The residue was 
IS chromatographed on silica gel eluted with 20% acetone in CH2CI2. The product fractions were evaporated to 

dryness in vacuo and the residue triturated with ether to give the title compound which was dried in vacuo at 

65»C for 2 hours : (mp 138-154*^C). 

TLC : Silica gel (90 : 4 : 0.4 : 0.4 of CH2CI2 ; CH3OH : HOAc : H2O) Rf = 0.24 
NMR : Consistent with structure. 
20 HPLC : Greater than 99.7% pure 
M.S. M -I- H at nVe - 429 (FAB) 
Anal. Calc'd for C25H24N4O3 O.07 Et2O 0.4 H2O : 

C. 68.87 ; H. 5.83 ; N. 12.71 ; 
25 Found : C, 68.83 ; H, 5.63 ; N, 12.58. 

EXAMPLE 18 

NK2>3-Dihydro-1-(2'<iimethyiamlnoethyl)-2-oxo-5'phenyl-1H*1,4-benzodiazepin-3-yl)-N43<ne 
30 nyl)^rea 

Sodium hydride (26.4 mg of a 50% dispersion in mineral oil ; 0.55 mmo!) was stin^d under nitrogen in dry 
DMF (5 ml) In an ice bath. (RS)-1,3-Dihydro-3-{ben2yloxycarbonyl)amino-5-phenyl-2H-1,4-benzodIazepln-2- 
one (0.21 g, 0.54 mmol) in DMF (4 ml) was added, and the mixture stirred 1 hr in the cold. (2-Chloroethyl)-d^ 
methylamine (59.2 mg, 0.55 nunol), prepared by distillation of a mbcture of the hydrochloride and powdered 

35 sodium hydroxide in vacuo, was added and the mixture stirred 1 hr In the cold, and overnight at ambient tenv 
perature. The DMF was removed in vacuo and the residue was treated with water and extracted with ethyl ace- 
tate. The ethyl acetate layer was washed with water, dried over sodium sulfate, filtered, and evaporated to 
dryness in vacuo. The residue was chrematographed on silica gel eluted with 90 : 10 : 1 : 1 of CH2CI2 : MeOH: 
H2O : HOAc and the product fractons were evaporated to dryness in vacuo to provide (RS)-1-(2-chloroethyl)- 

40 1,3-dihydro-3-(ben2yloxycarbonyi)-amino-5-phenyl-2H-1,4-ben2odlazepin-2-one. This compound (120 mg, 
0.268 mmol) was added to a suspension of 10% palladium/Carbon (70 mg) in 4.5% methanol Ic formic acid (5 
ml) stirred at ambient temperature under nitrogen. After 25 min, the mbcture was filtered and the filtrate evapo- 
rated to dryness In vacuo. The residue was treated with saturated sodium cari>onate solution and extracted 
with ethyl acetate. The combined ethyl acetate layers were washed with water, dried over sodium sulfate, fil- 

45 tered, and evaporated to dryness in vacuo. The residue was dissolved in THF, cooled in an ice bath, and treated 
with 3-methoxyphenyllsocyanate (35.1 ^I). The mixture was stin-ed in the cold for 30 min. warmed to ambient 
temperature, and filtered. The filtrate was evaporated to dryness In vacuo, and the residue was treated with 
ether (30 ml) and re-evaporated three times. The residue was triturated with ether and filtered, and the resulting 
solid dried at 65''C overnight to provide the title compound : (mp 213-215**C). 

so TLC : Silica gel (80 : 1 0 : 1 of CH2CI2 : CH3OH : NH3) Rf = 0.41 
NMR : Consistent with structure. 
HPLC : Greater than 99.3% pure 
M.S. M + H at m/e »472 (FAB) 
Anal, calc'd for ^7H29N503 : 

55 

C, 68.77 ; H. 6.20 ; N, 14.85 ; 
Found : C, 68.43 ; H, 6.30 ; N, 14.75. 
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EXAMPLE 19 

(R)-3^(((2,3-Dihydr<>-1-iT^thyl-2<>xo-5-phenyl-1H-1,4-benzcKii^^ 
ic add ethyl ester 

5 (R)-1 ,3-Dihydro-lHrriethyl-^p-nitrophenyloxycarlx)nyl)amino-5-phenyI-2H^ ,4-benzodiazepln-2-one (1 50 

mg, 0.35 mmol), S-aminobenzofc add ethyl ester (61 mg, 0.37 mmol), and triethylamlne (52.5 mg, 0.52 mmd) 

were combined in DMF (2 ml) and heated at 45" overnight The DMF was renraved In vacuo and the residue 

crystallized from ethyl acetate to provide the title compound : (mp 140-142X). 

TLC : Silica gel (1 : 1 ethyl acetate : hexane) Rf = 0.27 • 
10 NMR : Consistent with structure. 

HPLC : Greater than 96.6% pure 

M.S. Molecular Ion at m/e = 456 

Anal, calc'd for C26H24N4O4 -O.SHaO : 

IS C. 67.09 ; H, 5.41 ; N. 12.04 ; 

Found : C. 67.09 ; H, 5.25 ; N, 11.87. 

EXAMPLE 20 

20 (R>.3-((((2,3-Dlhydro-1-methyl-2-oxo-5-phenyl-1 H-1,4-benzodla2epln-3-yl)amlno)carbonyl)amino) ace- 
tic acid 

(R)-1,3-Dlhydro-1-nriethyl-3-(p-nitrophenyIoxycarbonyl)amlno-5-phenyl-2H-1,4-benzodiazepin-2^ 
(1.92 g, 4.47 mmol) was dissdved In THF (25 ml) and treated with a solution of (3>amlnophenyl)acetic acid 
methyl ester (670 mg, 4.06 mmd) in THF (5 ml) followed by triethylamlne (615 mg, 6.09 nunoi). The mixture 

25 was stinred at ambient temperature for 4 days. The solvent was removed In vacuo and the residue was treated 
with water (20 ml) and extracted with ethyl acetate. The combined ethyl acetate layers were washed with 1 M 
NaOH, then with 10% citric acid, dried over sodium sulfate, filtered and evaporated to dryness In vacuo. The 
residue was chromatogrephed on silica gel eluted with 1 : 1 hexane : ethyl acetate. The product fractions were 
combined and evaporated to dryness In vacuo and the residue crystalfized from ethyl acetate to give (R)-3- 

30 ((((2,3-DihydrD-1-methyl-2-oxo-5-phenyI-1H-1Abenzodla2epln-3-yl)amino)cari3onyl)ami 

methyl ester. This ester (885 mg, 1.94 mmd) was dissolved in THF (5 mO and treated with a solution of lithium 
hydroxide (815 mg. 19.4 mmol) in water (10 ml). The mbdure was stin-ed at ambient temperature for 3 houre. 
diluted with water (100 ml), acidified with IN Ha, and extracted with ethyl acetate. The ethyl acetate layere 
were washed with brine, dried over sodium sulfate, fllterete, and evaporated to dryness in vacuo; The residue 

35 was chromatogrephed on silica gel eluted with chloroform followed by 9 : 1 chloroform : methanol. The product 
fractions were combined and evaporated to dryness in vacuo. The residue was crystallized from ethyl acetate 
to provide the title compound : (mp 167-170X). 
TLC : Silira gel (1 : 1 ethyl acetete : hexane) single component 
NMR : Consistent with structure. 

40 HPLC : Greater than 97% pure. 
M.S. M + H at m/e = 443 (FAB). 
Anal. Calc'd for C25H22N4O4 0.55EtOAc : 

C. 66.54 ;H. 5.42 ;N, 11.41 ; 
45 Found: C, 66.15 ; H. 5.04 ; N, 11.63. 

EXAMPLE 21 

(R)-N-<2.3-Dihydro>1H-inden-5-yl)N'-(2.3 dihydro-1-methyi-2-oxQ-5-ph enyl-1 H-1 .^^benzodlazepin-a-vIV 
50 urea 

(R)-1,3-Dihydro-1»niethyl-3-(p-nitrophenylQxycarbonyl)amlno-5-phenyi-2H-1,4-benzodiazepln-^^ 
mg. 0.46 mmole) was dissolved in 2 ml of freshly degassed, dry N,N-d'ffnethylformantlde (DMF) and treated 
with 1 ml of DMF containing 74 mg (0.50 mmde) of 5-aminoindane and 97.4 ^1 of triethylamrne. The resulting 
solution was stirred under nitrogen for four hours. The reaction mbdure was poured into 75 ml of water and 
65 extracted with ethyl acetate (3 x 40 mL). The combined organic extracts were washed with 1 N sodium hydroxide 
solution (4 X 100 mL), 10% citric acid solution (2 x 100 mL), and brine. The organic extracts were then dried 
and the residue was plug-filtered through a sbc inch silica gel cdumn. The eluate was concentrated and the 
residue was crystellized from a methylene chloride-ether mbcture to give the title compound : mp 156-1 58**G 

17 
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NMR : Staicture is consistent with the spectrum. 

FABMS:425(M* + H). 

Anal. Calc'd for C26H24N4Q2 : 

Calc'd : C, 73.56 ; H. 5.69 ; N, 13.20, 

Found: C, 73.26 ; H. 5.81 ; N, 13.04. 

While the foregoing specification teaches the principles of the present invention, with examples provided 
for the purpose of Illustration, it will be understood that the practice of the invention encompasses all of the 
usual variations, adaptations or modifications, as come witiiin the scope of the following claims and its equi- 
valents. 



Claims 



1. A compound of Formula : 



20 



25 




30 



35 



wherein : 
Rifs 

R2|s 



R9fs 



H, Ci-Ce linear or branched alkyl, loweralkenyl, lower alkynyl, X^^OOH, "X^KOOR^, - 
Xii-cydoloweralkyi. -X«NR^R5. -X«C0NR^R6, -X^2CN. or-Xi^CXs^o ; 
H, lowerallcyl, substituted or unsubstituted phenyl (wherein the substituents may be 1 or 
2 of halo, loweralkyL loweralkoxy, loweralkylthlo, carboxyi, carboxyloweralkyl, nitro, -CF3, 
or hydroxy), 2-, 3-, or 4-pyridyl ; 



40 



4S 



50 



0 



-RH(CH2)2-3NHC0R7 , 



0 



--xllNRl8ex^9xllR7^ 
^xllNRl8s02(CH2)qR'^ ; 



R^ and R^ are independentiy H or R^ or in combination with the N of the NR^R^ group fonm an unsub- 
stituted or mono or disubstituted, saturated or unsaturated, 4-7 membered heterocyclic 
ring, or benzofused, 4-7 membered heterocyclic ring wherein said heterocyclic ring or said 
benzofused heterocyclic ring may contain a second heteroatom selected from O and 
NCH3 and the substihjent(8) Is/are Independentiy selected from Ci-C4alkyl ; 
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R7i8 



loweralkyl, cycloloweralkyt, substituted or unsubstttuted phenyl, or substituted or unsub- 
stituted phenyllowerallcyl wherein the phenyl or phenylloweralkyi substituents may be 1 
or 2 of halo, lowerall<yl, loweralkoxy, nitro, or CF3 ; 



10 




IS 



26 



30 



35 




R« is H, loweralkyl- cycloloweralkyl. -X^CONHa, -Xi^COORe -X"COOH. -Xia^ydoloweralkyl. 

or-X«NR*R5 
40 R^^is H. or ioweralkyl. 

Rid is H or Ioweralkyl ; 

n is 1-6, 
q is CM ; 

r Is 1 or 2 ; 

45 XMs H. -NO2, CF3. CN, OH, Ioweralkyl. halo, loweralkylthio, loweralkoxy, -X"COOR«, X"CO- 

OH, or-X"NR*R5, 

X2 Is H or X3, with the proviso that when X^ Is H, then X^ is NXSCOOH or NXSCOORS wherein 

X^ is a linear alkyi chain of 2 to 6 carbon atoms, any carbon atom of which may be 
additionally substituted with a linear or branched alkyl group of 1 to 3 carbon atoms ; 
50 X3 is 0(CH2)„COOR«. 0(CH2)„C00H, (CHJnCOOR?, (CH^„ COOH, COOR^ or X<20R« ; 

X*is 5,0,CH2.orNR8; 

X^ is O, S, HH, or NR^^ with the proviso that X^ can be NRi^ only when Ri is not H : 

X^is HJoweralkyI; 
X9 and XftS are independently NRI8 or O ; 
55 X^ois F, CI, or Br; 

X^^ is absent or C^^ linear or branched all^l ; 

X'f^ Is linear or branched alkylidene, 

X13 is linear or branched alkyl ; 
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10 



15 



or pharmaceutically acceptable salts thereof. 

2. A compound according to claim 1 , wherein : 

Ri Is H. CrCe linear or branched alkyl. -X«C00R8. -Xii-cycloloweralkyl. X^NR^RS - 

X^2CONR4R5, orXi2COOH; 
R2 Is substituted or unsubstituted phenyl (wherein the substitutents may be 1 or 2 of halo, low- 

eralkyi, loweralkoxy, ioweralkylthlo, carboxyl, carboxyioweralkyi, nltro, -CF3 or hydroxy)^ 

2-,3-,or4-pyridyl; 

R3is 



20 



40 



-xIIcx'xIIr^, -NH(CH2)2-3NHC0r7, or 



0 

-x11nr18cx9x11r7; 

25 

R* and Rs are independently H or R« or in combination with the N or the NR^RS group form an unsub- 
stituted or mono or disubstituted, saturated or unsaturated, 4-7 membered heterocyclic 
ring, or benzofused 4-7 membered heterocyclic ring wherein said heterocyclic ring or said 
benzofiised heterocyclic ring may contain a second heteroatom selected from O and 
30 NCH3 and the substituent(8) is/are Independently selected from 0^-64 alkyi ; 

R« is Ct-4 stra^ht or branched-chain alkyl or CrCe cydoalkyl ; 

R7is 



35 





45 



55 
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H • 



R8 is H, loweralkyl. cycloloweralkyi, XWCOOR« XiacOOH, or X"NR*R« ; 

is H or loweralkyl ; 

n Is 1-3 ; 

q is 0-3 ; 

ris 1or2; 

XI is H. -NO2, CFa, CN, loweralkyl, halo, loweralkylthio -X^iCOOR« X"COOH, or X^^NRW ; 

X2|s HorX3 

with the proviso that when X2 is H. then X* is NXSCOOH or NXSCOORs wherein X^ Is a linear alkyi chain 
of 2 to 4 carbon atoms, any cart)on atom of which may be additionally substituted with a linear or branched 
alkyI group of 1 to 3 carbon atoms ; 

X3 is ©(CHJnCOORe 0(CH2)„C00H, (CHJnCOOR®, (CHJnCOOH, or COOR« ; 

X^is S,0,orNR8; 
X^is O; 

X^ and Xa* are independently NR^a, or O ; 
X^ ^ Is absent or C^^ linear alkyI ; 

X^2 Is linear or branched alkylklene ; 

X13 is C,^ linear or branched alkyI ; 

or pharmaceutically acceptable salt thereof. 

3. The use of a compound as claimed in claim 1 or claim 2 for the manufacture of a medicament for antagoni- 
zing the binding of cholecystoklnin to cholecystokinin receptors or antagonizing the binding of gastrin to 
gastrin receptors. 

4« A phannaceutical composition useful in the treatment of disorders of gastric secretion, appetite regulation, 
gastrointestinal motility, pancreatic secretin, and dopaminergic function, comprising an effective amount 
of a compound of dalm 1 or claim 2 in assodation with a phamiaceutically acceptable carrier. 
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